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ABSTRACT

constant 4.4. Inset feeding has been used to feed the antenna.

microwave studio RF simulation software. This design is opti

I. INTRODUCTION

Patch antennas are popular due to th
in handheld wirele

missiles need to be th

\

Another area where they have been used successfully is in Satellite communication [1]. In order to simplify analysis

Fig.1 Shows a Typical Patch Antenna.
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and performance prediction, the patch is generally square, rectangular, circular, triangular, and elliptical or some
other common shape as shown in Fig. 2.
The most popular models for the analysis of Microstrip patch antennas are the transmission line model, cavity

model, and full wave model (which include primarily integral equations/Moment Method) [1].

Fig.2 Different Shapes of P2

The transmission line model is the simplest of alleand, it gi ical i t but it is less accurate.

The fringing fields along the width can be modeled as radiating slots and electrically the patch of the microstrip
antenna looks greater than its physical dimensions. The dimensions of the patch along its length have now been

extended on each end by a distance AL, which is given empirically by Hammerstad as [2], [5]:
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The effective length of the patch L.s now becomes:

L, =L+2AL

For a given resonance frequency fythe effective length is given by [2] as:

I _ C
2 ey

For a triangular Microstrip patch antenna, the resonance frequency for any TM mn modgegis given by [2]:

Zc

ﬁn:Bﬂﬁ

VmZ + mn + n?

Where,

m and n are number of modes

¢ = speed of light

a = side length of triangle

¢, = Dielectric constant of substrate

ulation of the patch can be

The given equation does not provide a direct calc e patch's length, so the ¢

made by using the effective length, a. of the pa

Actual length of the patch does net vary much from this
a, 1s effective side length of triarbe:
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It is i e patch'should match with impedance of input line. Here in this paper we have
used inset a. So, input impedance is matched to the impedance of input line by changing

the feed depth. i dance can be changed by using inset feed, recessed a distance y, from initial

: [Bh W
"w, " an
Ze= 120m

Jrar7| 2 +1.393 +0.667in (72 + 1.444)]

Wy/h =1

Wy/h > 1
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W, is width of microstrip line. Using modal expansion analysis input resistance for inset feed is given by [3], [5] :

Rip= %Cﬂsz G}’u)

LY e
90 \4, 0
1 2

L) wea
120 \A, 0

G is conductance and is given by:

Gl =

Y, is position of the patch from input position.
Inset feed insert a notch which in turn introduces a junction capacitance citance influence
slightly the resonance frequency. This is generally varied by 1%. Its maxi at edge where voltage is
maximum and current is minimum. The minimum value occurs at zero and
current is maximum. As the inset feed point moves from edg esonant input
impedance decreases monotonically and reaches zero at the ce i rapidly with the
position of the feed point [5].

II.DESIGN & SIMULATION OF TR

Design Parameters:
Substrate used:
Permittivity of substrate €,
Height h

put line length 16.59 mm
Calculated Side Length of Patch 30.21mm
Calculated Dimensions for 50 ohm Inset 1.835 mm

feed line

According to design parameters, the microstrip antenna was simulated on EM simulator. The return loss and
radiation characteristics of microstrip patch antenna are shown in figures 3 through 10. Figure 3 shows the structure

of designed antenna.
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Fig.3 Layout of Triangular Patch Antenna
Figures 4 through 10 shows the results obtained in simulation of the triangul

initial return loss of antenna dimensions after calculations.
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Fig.6 Optimized Return loss of triangular patch antenna

. Figure 4 shows the

250|Page




International Journal of Advance Research In Science And Engineering http://www.ijarse.com
IJARSE, Vol. No.3, Issue No.11, November 2014 ISSN-2319-8354(E)

- Taten

C fatie (2.08) (1]

Fig.7 3-D radiation of triangular patch anten

Farfield Drecivty Abs (Ph=20)
ferfield (f=2.405) [1]
Freguency = 2.405
Mzn lobe magniude = 6.5d8

Man lobe drecton = 3.0 deg.
Anquiar vidth (3 dB) = 96.7 deg.
Theta / Degree vs. dBi Side lobe kevel = -14.8 dB

Polar plot of wr patch antenna

farield (f=2.405) [1]
Freguengy = 2.405
Man bbe magniude = 6.5 dBi

Man bbe drecion = 0.0 deg.
Anguiar vadth (368) = 93.7 deg.
Thetz [ Degres vs. 5 Sde bbe kevel = -148438

Fig.8 H-plane Polar plot of triangular patch antenna
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Farfield Drecivity Abs (Theta=90)

farfield (£=2.405) [1]

»

Freguency = 2.405 x
Man lobe magniude = -2.4 dBi

Phi / Degree vs. dBi Man bbe drecion = 212.0 deg.

Fig.9 E-plane Polar plot of trian r patchhantenna

Frequency = 2.405
Pha / Degree vs. dB: Man lobe magniude = 6548

Fig.10 E-plane Polar plot of triangular patch antenna

After opti i the patch was fabricated using microwave integrated circuit (MIC) technique.

III FABRICATI

To prepare the layout of the distributed elements obtained, Intellicad software was used. I-CAD layout has been
shown in figure 11. After photolithography process the fabricated structure was obtained as shown in Fig.12. The

fabricated circuit tested on vector network analyzer that is shown in Fig.13 and Fig.14.
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Fig.11 I-CAD Layout of Triangular Patch Antenna  Fig.12 Fabri riangula tch Antenna
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Figure 14 clearly shc
»

Feturn Loss characteristics of Traingular Antenna
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Fig.14 Comparison of measured and simulated return loss
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IV RESULTS AND CONCLUSION

Following table 1 provides the comparison of result obtained through simulation and then fabrication.
TABLE 1
COMPARISON OF RESULTS OBTAINED

S.No Parameter Simulation Results V.N.A Results

1 Resonating Frequency 2.40

2 Return Loss -26d

3 10 dB B.W.

The proposed design of triangular patch antenna has close agre asured results. The

designed antenna can be used for Wi-Fi application. It can be used to form array also.
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